ABSTRACT
INTRODUCTION

42
In his milestone study published in 1894, Willoughby Dayton Miller first 43 suggested that spirochetes could play a role in the pathogenesis of apical 44 periodontitis, particularly in cases of acute apical abscesses (21). However, 45 despite several studies revealing their occurrence in endodontic infections by 46 microscopy (49, 50), it was not until approximately 100 years after Miller's study 47 that spirochetes were consistently detected and identified by culture-48 independent molecular techniques in association with diverse forms of apical 49 periodontitis and a pathogenetic involvement was supported (30, 43, 46) .
50
Phylogenetic analyses of 16S rRNA gene clone libraries suggest that all 51 oral spirochetes belong to the genus Treponema (7), and so far, ten oral 52 species have been cultivated and validly named. They include four 53 asaccharolytic species (T. denticola, T. medium, T. putidum, and "T. vincentii") 54 and six saccharolytic species (T. socranskii, T. pectinovorum, T. maltophilum, T. species. An exception was a study using denaturing gradient gel 70 electrophoresis with group-specific primers, which after sequencing of some similarities and scorebits to our sequences were chosen for their identification.
169
The criterion to define a novel phylotype was set at sequences that differed 170 from the closest GenBank entry by more than 2% (17). The sequences were 171 aligned with the CLUSTAL W program (48) and corrected by manual inspection.
172
Neighbor-joining phylogenetic tree was constructed from the alignment using 
275
Of the 3 species target in the species-specific nested PCR assay, T.
276 denticola was the most prevalent, which is in consonance with our previous analysis. Indeed, of the 6 cases subjected to clone library analysis that were 284 negative for T. denticola, only one was positive in species-specific nested PCR.
285
Biases resultant of sample selection for analysis might also explain the opposite 
